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(57) ABSTRACT

A method and system for controlling alternator voltage dur-
ing a remote engine start (“RES”) event is provided. The
method includes receiving an RES command into at least one
control unit of the system. The method further includes start-
ing an engine in response to receiving the RES command and
operating an alternator in a first voltage mode where the
alternator is operating at a first voltage V1 to charge a vehicle
battery. The method further includes detecting a brake pedal
has been pressed with a brake switch. The method further
includes operating the alternator in a second voltage mode
where the alternator is operating at a second voltage V2,
which is less than the first voltage V1, to charge the vehicle
battery based on detecting the brake pedal has been pressed.

19 Claims, 2 Drawing Sheets
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1
METHOD AND SYSTEM FOR
CONTROLLING ALTERNATOR VOLTAGE
DURING A REMOTE ENGINE START EVENT

BACKGROUND

Many remote engine start (“RES”) systems apply a time
limit, e.g., ten minutes, to how long a vehicle engine can idle
while no one is inside the vehicle. When the engine starts, it
draws a significant amount of power from the vehicle battery.
After the engine starts, the alternator recharges the battery. In
very cold temperatures, charging the battery can take a long
time. To adequately recharge the battery within the time limit
associated with remote engine starting (e.g., ten minutes), a
voltage regulation set point of the alternator can be adjusted
from a normal value (e.g., 15.2 volts) to a higher value (e.g.,
16 volts) after the engine is started by the RES system.

When the alternator is operating at 16 volts, however, many
electrical components in the vehicle may not operate prop-
erly. Typically, these components are disabled during an RES
event and it is preferred that there is no overlap between the 16
volt mode of the alternator and the time when these electrical
components are turned ON. Because the alternator voltage
cannot change instantaneously and there is some communi-
cation delay, there is a possibility that the alternator voltage is
greater than 15.2 volts when these certain electrical compo-
nents are turned ON.

SUMMARY

An example of a method for controlling alternator voltage
during a remote engine start event that may overcome at least
one of the aforementioned shortcomings includes receiving a
remote engine start command into at least one control unit of
avehicle control system. The method further includes starting
an engine in response to receiving the remote engine start
command and operating an alternator operatively connected
with the engine in a first voltage mode where the alternator is
operating at a first voltage V1 to charge a vehicle battery. The
method further includes detecting a brake pedal has been
pressed with a brake switch in communication with the at
least one control unit of the vehicle control system. The
method further includes operating the alternator in a second
voltage mode where the alternator is operating at a second
voltage V2, which is less than the first voltage V1, to charge
the vehicle battery based on detecting the brake pedal has
been pressed.

An example of a system for controlling alternator voltage
during a remote engine start event includes a receiver, a brake
switch, a windshield wiper switch, and at least one control
unit. The receiver is configured to receive a remote engine
start command. The brake switch is for detecting whether a
brake pedal is pressed. The windshield wiper switch opera-
tively connects with at least one windshield wiper. The at least
one control unit is in communication with an engine, an
alternator operatively connected with the engine, a vehicle
battery electrically connected with the alternator, the receiver,
the brake switch, the windshield wiper switch and the vehicle
battery. The at least one control unit is configured to operate
the alternator in a first voltage mode where the alternator is
operating at a first voltage V1 to charge the vehicle battery.
The at least one control unit is also configured to detect a
brake pedal has been pressed via a signal received from the
brake switch. The at least one control unit is also configured
to operate the alternator in a second voltage mode where the
alternator is operating at a second voltage V2, which is less
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than the first voltage V1, to charge the vehicle battery based
on the signal from the brake switch indicating that the brake
pedal is pressed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic depiction of a system for controlling
alternator voltage during an RES event along with an engine,
an alternator, and a battery of a vehicle.

FIG. 2 depicts the status of components of the system for
controlling alternator voltage during a remote engine start
event over a period of time.

DETAILED DESCRIPTION

FIG. 1 depicts a vehicle control system 10 (hereinafter
“system”) for controlling alternator voltage during a RES
event. The system includes a receiver 12 configured to receive
aremote engine start command and at least one control unit in
communication with the receiver 12. In the illustrated
embodiment, three control units are shown: a remote entry
electronic control unit (“remote entry ECU) 14, a fuel injec-
tion electronic control unit (“FI-ECU”) 16, and a power con-
trol unit (“PCU”) 18. The remote entry ECU 14, the FI-ECU
16, and the PCU 18 are interconnected via a vehicle bus 22.
The system 10 also includes a start/stop switch 24, a door
switch 26, a brake switch 28, and a wiper switch 32 each of
which are connected to the vehicle bus 22. The system 10
operates to control a vehicle engine 34 and an alternator 36,
which is operatively connected with the engine 34 and is
electrically connected with a vehicle battery 42.

The receiver 12 is configured to receive a remote engine
start command, which is typically a command embedded in a
wireless signal generated by a key fob or other transmitter
(not shown) when an operator of the vehicle desires to turn
ON the engine 34 without being in the vehicle. The receiver
12 is in electrical communication with the remote entry ECU
14, which is also configured to receive other commands from
the fob or remote transmitter via the receiver 12, such as
locking and unlocking of vehicle doors.

The PCU 18 can operate as a general control unit for the
vehicle and communicate with the remote entry ECU 14 and
the FI-ECU 16 via the vehicle bus 22. The PCU 18 can also
monitor the mode, e.g., ON or OFF, OPEN or CLOSED, in
which the start/stop switch 24, the door switch 26, the brake
switch 28, and the wiper switch 32 reside. This will be
described in more detail below with reference to FIG. 2.

The start/stop switch 24 is a switch that is activated by the
driver to turn on the engine 34 in a typical manner when the
driver of the vehicle is located inside the vehicle. The start/
stop switch 24 can be in communication with a start button
(not shown) that is depressed by the driver to operate the
vehicle. The start/stop switch 24 can also be in operable
communication with a key cylinder to determine when the
key has been rotated in an effort to turn the engine 34 ON.

The door switch 26 determines the state of the driver door,
e.g., OPEN or CLOSED. The door switch 26 can change
between a CLOSED position, which indicates that the driver
door (not shown) is CLOSED, and in open position, which
indicates that the driver door is OPEN. These positions can
also be in the form of flags that are 0 and 1. For example, flag
0 can indicate the driver door is CLOSED and flag 1 can
indicate that the driver door is OPEN.

The brake switch 28 is for detecting whether a brake pedal
44 is pressed. The brake switch 28 can operate between an
OFF position, which is indicative of the brake pedal 44 not
being depressed, and in ON position, which is indicative of
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the brake pedal 44 being pressed. These ON/OFF positions
can also be in the form of flags that are 0 and 1.

The windshield wiper switch 32 is operatively connected
with at least one windshield wiper 46. The windshield wiper
switch 32 controls power delivery to a motor (not shown)
connected with the windshield wiper. The windshield wiper
switch 32 can change between an OFF position, where power
is not provided to the windshield wiper motor, and an ON
position, where power is provided to the windshield wiper
motor. These ON/OFF positions can also be in the form of
flags that are O and 1.

A method for controlling alternator voltage during an RES
event will be described with reference to FIG. 2. FIG. 2
depicts actions taken by the driver of the vehicle at REMOTE
START, DOOR, BRAKE SW, START SW (STSW) and
WIPER PWR. FIG. 2 depicts states monitored by the PCU 18
at IG1, F_STSW, F_PCURES and WIPER SW. FIG. 2 also
depicts states monitored by the FI-ECU 16 at NE, F_ BKSW,
VACGMAX and VBATT.

The method for controlling alternator voltage during an
RES event includes receiving an RES command into at least
one control unit of the vehicle control system 10. As seen in
FIG. 2, the driver initiates a remote engine start command at
52 by performing a function with the remote transmitter (not
shown) such that a signal is sent to the receiver 12 which is
received into at least one control unit, which in the depicted
embodiment is the remote entry ECU 14.

The method for controlling alternator voltage during a
remote engine start event further includes starting the engine
34 in response to receiving the remote engine start command.
As seen at IG1 in FIG. 2, the ignition changes from an OFF
position designated by line 54 to an ON position designed by
line 56 in response to receiving the remote engine start com-
mand. Receiving the remote engine start command also
results in the PCU 18 changing a starter switch flag
(“F_STSW”) from “0” to “1” at 58, which results in the
engine 34 (FIG. 1) turning from OFF as depicted by line 62 to
ON as depicted by line 64.

The method further includes operating the alternator 36
(FIG. 1) operatively connected with the engine 34 (FIG. 1) in
a first voltage mode, as depicted by line 66. When in the first
voltage mode, the alternator 36 is operating at a first voltage
V1 (15.8 volts in the example shown in FIG. 2), to charge the
vehicle battery 42 (FIG. 1). As discussed above, when the
engine 34 starts, it draws a significant amount of power from
the battery 42. It is the alternator 36 that recharges the battery
42. The first voltage V1 is a higher value from a typical
voltage for the alternator 36. This allows for a quicker
recharging of the battery 42 as compared to using a more
normal (lower) voltage value.

The method further includes detecting that the brake pedal
44 (FIG. 1) has been pressed with the brake switch 28 (FIG.
1). Line 68 depicts the door switch 26 indicating that the
driver door is in the CLOSED position. When the driver opens
the driver door the state of the door switch 26 changes to
OPEN at line 70. The operator then steps on the brake pedal
44 (FIG. 1) which changes the brake switch 28 (FIG. 1) from
the OFF position, as depicted by line 72, to the ON position,
as depicted by line 74. Line 74 is indicative that the brake
pedal 44 is being pressed. Line 72 is indicative of the brake
pedal 44 not being pressed. When the brake switch 28 is OFF,
the FI-ECU 16 sets the brake flag switch (“F_BKSW”)to O as
indicated by line 76. When the brake switch 28 is ON, the
FI-ECU 16 sets the brake flag switch (“F_BKSW”) to 1 as
indicated by line 78.

The driver then presses the start/stop switch 24 (FIG. 1)
changing the state of the start/stop switch 24 from OFF, as
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depicted at line 80, to ON, as depicted at line 82. It is the driver
opening the door, pressing the brake pedal 44 (FIG. 1), and
pressing the start/stop button, which is connected with the
start/stop switch 24 (FIG. 1), that typically ends the RES
event, although there is typically a predetermined time delay
T1, which will be described in more detail below.

The method for controlling alternator voltage during the
RES event further includes operating the alternator 36 (FIG.
2) in a second voltage mode, as depicted by line 84. In the
second voltage mode, the alternator 36 is operating at a sec-
ond voltage V2, which is less than the first voltage V1, to
charge the vehicle battery 42 (FIG. 1). The alternator 36
operates in this second voltage mode (line 84) based on
detecting the brake pedal 44 (FIG. 1) has been pressed. When
the brake switch 28 changes from OFF (line 72) to ON (line
74), the alternator 36 changes from the first voltage mode
(line 66) to the second voltage mode (line 84).

The method further includes operating in an RES mode, as
indicated by line 86, based on receiving the RES command at
52. When the driver initiates RES (at 52), the PCU 18 changes
an RES flag (F_PCURES) from 0, which indicates no RES
event, to 1, which indicates an RES event. The windshield
wipers 46 (FIG. 1) are disabled during the RES mode. Line 88
indicates that the driver has placed the wiper switch 32 (FIG.
1) in the ON position prior to initiating the RES command at
52. As such, power should be delivered through the wiper
switch 32 to operate the windshield wipers 46 nearly instan-
taneously after receiving the RES command. The PCU 18,
however, limits wiper power during the RES event as seen by
line 92, which indicates no wiper power is being delivered to
the wiper motors until after the RES event ends as indicated
by line 94. When the RES event ends (the transition between
line 86 and line 94), then wiper power is delivered to the
wipers as indicated at line 96. If wiper power was to be
delivered to the wiper motor(s) during the RES event (see line
86), there is a risk that too large a voltage would be passed on
to the wiper motor, which could result in a malfunction.

The alternator 36 (F1G. 1) operates in the first voltage mode
(see line 66) in the RES mode (see line 86) prior to detecting
the brake pedal 44 (FIG. 1) has been pressed, which is indi-
cated by the transition between line 72 and line 74. The
alternator 36 operates in the second voltage mode (see line
84) in the remote engine start mode (see line 86) after detect-
ing the brake pedal 44 (FIG. 1) has been pressed, which is
again indicated between the transition of line 72 and line 74.
The method for controlling alternator voltage during the RES
event further includes detecting that the start switch 24 has
been actuated, which is indicated by the transition between
line 80 and line 82. The RES mode (see line 86) is ended in
response to detecting that the brake pedal 44 (FIG. 1) has been
pressed, which is indicated as the transition between line 72
and line 74, and that the start/stop switch 24 (FIG. 1) has been
actuated, which is indicated by the transition between line 80
and line 82.

The method further includes pausing a predetermined
amount of time T1 after detecting the start/stop switch 24
(FIG. 1) has been actuated prior to ending the RES mode. This
predetermined amount of time T1 can be programmed into
processing logic software stored in the PCU 18, and can also
be a function of communication delay. As seen in FIG. 2, even
though the alternator 36 (FIG. 1) can change from the first
voltage mode (line 66) to the second voltage mode (line 84)
nearly instantaneously, the voltage being delivered from the
alternator 36 cannot change instantaneously from V1 (see line
110) to the second voltage V2 (see line 112). The time T2 that
it takes the alternator 36 (FIG. 1) to transition from the first
voltage V1 to the second voltage V2 is less than T1, which is
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the time between the driver actuating the start/stop switch 24
(FIG. 1) and the end of the RES event. In the illustrated
embodiment, T1 equals 158 milliseconds and T2 equals 68
milliseconds.

As such, the system 10 for controlling alternator voltage
during a remote engine start event allows for the reduction in
voltage to the lower voltage V2 prior to providing wiper
power at line 96, which reduces the likelihood of wiper mal-
function due to too large of voltage being delivered to the
wiper motor. Also, the transition from the first voltage mode
(line 66) to the second voltage mode (line 84) is based on
detection of the brake switch 28 (FIG. 1) indicating that the
brake pedal 44 (FIG. 1) has been pressed. This occurs prior to
the start button, which is connected with the start/stop switch
24, being pressed. Accordingly, the perceived delay between
the engine starting and power being delivered to the wipers 46
is minimized.

It will be appreciated that various of the above-disclosed
and other features and functions, or alternatives or varieties
thereof, may be desirably combined into many other different
systems or applications. Also that various presently unfore-
seen or unanticipated alternatives, modifications, variations
or improvements therein may be subsequently made by those
skilled in the art which are also intended to be encompassed
by the following claims.

The invention claimed is:

1. A method for controlling alternator voltage during a
remote engine start event, the method comprising:

receiving a remote engine start command into at least one

control unit of a vehicle control system;

starting an engine in response to receiving the remote

engine start command;
operating an alternator operatively connected with the
engine in a first voltage mode where the alternator is
operating at a first voltage V1 to charge a vehicle battery;

detecting a brake pedal has been pressed with a brake
switch in communication with the at least one control
unit of the vehicle control system; and

operating the alternator in a second voltage mode where the

alternator is operating at a second voltage V2, which is
less than the first voltage V1, to charge the vehicle bat-
tery based on detecting the brake pedal has been pressed.

2. The method of claim 1, further comprising operating in
remote engine start mode based on receiving the remote
engine start command, wherein windshield wipers are dis-
abled during the remote engine start mode.

3. The method of claim 2, wherein the alternator operates in
the first voltage mode while in the remote engine start mode
prior to detecting the brake pedal has been pressed.

4. The method of claim 3, wherein the alternator operates in
the second voltage mode in the remote engine start mode after
detecting the brake pedal has been pressed.

5. The method of claim 2, further comprising:

detecting a start switch in communication with the at least

one control unit has been actuated; and

ending the remote engine start mode in response to detect-

ing the brake pedal has been pressed and the start switch
has been actuated.

6. The method of claim 5, further comprising pausing a
predetermined amount of time after detecting the start switch
has been actuated prior to ending the remote engine start
mode.

7. The method of claim 6, wherein the alternator is config-
ured to provide the second voltage V2 to charge the vehicle
battery in less than the predetermined amount of time after
being switched from the first voltage mode to the second
voltage mode.
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8. The method of claim 7, wherein the predetermined
amount of time is about 158 ms, and the alternator is config-
ured to provide the second voltage V2 to charge the vehicle
battery in less than 68 ms after being switched from the first
voltage mode to the second voltage mode.

9. The method of claim 1, wherein V1 is about 15.8 volts
and V2 is about 15 volts.

10. The method of claim 1, further comprising:

detecting a start switch in communication with the at least

one control unit has been actuated; and

delivering power to a windshield wiper motor after waiting

a predetermined amount of time from when the start
switch was actuated.

11. The method of claim 10, wherein the alternator is
configured to provide the second voltage V2 to charge the
vehicle battery in less than the predetermined amount of time
after being switched from the first voltage mode to the second
voltage mode.

12. A system for controlling alternator voltage during a
remote engine start event, the system comprising:

a receiver configured to receive a remote engine start com-

mand;

a brake switch for detecting whether a brake pedal is

pressed;

a windshield wiper switch operatively connected with at

least one windshield wiper; and

at least one control unit in communication with an engine,

an alternator operatively connected with the engine, a
vehicle battery electrically connected with the alterna-
tor, the receiver, the brake switch, the windshield wiper
switch and the vehicle battery,

wherein the atleast one control unit is configured to operate

the alternator in a first voltage mode where the alternator
is operating at a first voltage V1 to charge the vehicle
battery,

wherein the at least one control unit is configured to detect

a brake pedal has been pressed with the brake switch;
and

wherein the atleast one control unit is configured to operate

the alternator in a second voltage mode where the alter-
nator is operating at a second voltage V2, which is less
than the first voltage V1, to charge the vehicle battery
based on a signal from the brake switch indicating that
the brake pedal is pressed.

13. The system of claim 12, wherein the at least one control
unit is configured to place the system in a remote engine start
mode based on receiving the remote engine start command,
wherein the at least one control unit is configured to preclude
power delivery to the at least one windshield wiper while in
the remote engine start mode.

14. The system of claim 12, wherein the at least one control
unit is configured to operate the alternator in a first voltage
mode while the system is in the remote engine start mode
prior to receiving the signal from the brake switch indicating
that the brake pedal is pressed, wherein the alternator is oper-
ating at a first voltage V1 to charge the vehicle battery when
in the first voltage mode.

15. The system of claim 14, wherein the at least one control
unit is configured to operate the alternator in a second voltage
mode while the system is in the remote engine start mode after
receiving the signal from the brake switch indicating that the
brake pedal is pressed, wherein the alternator is operating at a
second voltage V2 to charge the vehicle battery when in the
second voltage mode and V2<V1.

16. The system of claim 15, further comprising a start
switch in communication with the at least one control unit,
wherein the at least one control unit is configured to end the
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remote engine start mode in response to detecting the brake
pedal has been pressed and the start switch has been actuated.

17. The system of claim 16, wherein the at least one control
unit is configured to pause a predetermined amount of time
after detecting the start switch has been actuated prior to
ending the remote engine start mode.

18. The system of claim 17, wherein the alternator is con-
figured to provide the second voltage V2 to charge the vehicle
battery in less than the predetermined amount of time after
being switched from the first voltage mode to the second
voltage mode.

19. The system of claim 12, wherein the at least one control
unit includes a fuel injection electronic control unit for con-
trolling the engine and the alternator and a power control unit
for controlling power to the windshield wiper switch.
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